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Abstract: A mould is printed using an FFF printing technique. The mould is filled with curable
material. The building of the mould and the filling of the mould is performed simultaneously. So for
example first a number of mould layers is printed using FFF to create a specific height, and then that
height of the mould is filled with a curable material. Next, the curable material is cured using e.g. UV
light. This process is repeated until the complete mould is build and filled. The mould can be
manufactured using PVA which can dissolve in water.

The proposed printing method can be performed using a hybrid 3D printer machine comprising an
FFF extrusion core with a nozzle and one extrusion core for liquid deposition with a nozzle. Both
could be located on a single movable printing head that can deposit either molten polymer or
uncured photopolymer resin. Figure 1 schematically shows a printing head with one FFF nozzle and
one SLA nozzle.

Fig 1

The 3D printer may also comprise a UV light source that is designed such that it can illuminate the
complete build plate. For example a fitting light source can be one or more UV-LED light strips fixed
on the printer’s mechanical frame.
The print process can be described as follows:
1) Mould walls are printed first until a certain height (e.g. 10 layers) using the standard FFF
printing process using the FFF nozzle.
2) Into this partly manufactured mould an exact amount of photopolymer resin is deposited by
the SLA nozzle so that the mould is filled to the top. Figure 2 below shows an example of an
outline of mould filled with curable material.
3) The printhead is moved into a retracted position. In this step the light source is turned on for
an exact amount of time to fully cure the latest photopolymer layer.
4) This process is repeated until the mould is complete and completely filled.
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Fig 2

Figure 2 shows a cross-section of a mould after the nineth layer of curable material has been filled.
For reasons of visibility, the color of the layers of curable material changes between layers in the
figure. The light bulb represents a light source for curing the latest deposited curable layer. This may
be a UV light, but other light sources are possible, also depending on the properties of the curable
material.
Notes:
1) The Z-height (number of FFF layers (i.e. N) to be deposited with resin at once) is limited by
the time to cure the photopolymer, the effective depth of UV light penetration to allow full
curing of the photopolymer layer, and the danger of potential exothermic reaction when too
big volume of photopolymer is being cured at once.
2) The mould can e.g. be manufactured using PVA which can dissolve in water. In this way it is
very easy to remove the mould so as to obtain the final product.
3) The light source doesn’t necessarily need to be static (e.g. fixed to the frame). Point light
sources can be used in combination with a rastering move or other fitting movement
strategy for successive curing of the photopolymer area. Amongst these for example:
a. UV light source (e.g. UV LED) on the printhead itself
b. UV laser source on the printhead itself either using only printhead for positioning or
combining printhead moves with optical mirror beam-positioning
c. Special carrier head for the UV light or laser source (similar to printhead, for
example on the IDEX principle).
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